Objectives: To investigate existing knowledge in the literature about end-of-life decision making by family caregivers of persons with dementia, focusing on decision aids for caregivers of persons with advanced dementia, and to identify gaps in the literature that can guide future research. Methods: A literature review through systematic searches in PubMed, CINAHL Plus with Full Text, and PsycINFO was conducted in February 2018; publications with full text in English and published in the past 10 years were selected in multiple steps.
Introduction
Dementia, a collection of symptoms involving cognitive impairment severe enough to interfere with daily living, is a major public health issue worldwide. In the United States, as the number and proportion of older adults increase, the number of persons living with dementia is projected to increase from 5.4 million in 2016 to 13.8 million in 2050, with the greatest growth among those in advanced stage. 1 Dementia is the sixth leading cause of death in the United States, the only one for which there is currently no treatment or cure. 1 The very nature of dementia requires heavy family involvement, which can be stressful and challenging. 2 Negative consequences for caregivers' own health and wellbeing have been well documented. 3, 4 Even after placing a person with dementia in a care facility (e.g. nursing homes), the caregiver continues to be involved, supervising the care of the person with dementia at the facility and serving as a surrogate decision maker for important legal, financial, and healthcare decisions. 5 The ethical and emotional responsibilities of caregivers are great, especially when decisions involve end-oflife (EOL) care. Such decisions are often high-stake, value-laden, and complex (e.g. withdrawing artificial nutrition/hydration or antibiotics, or enrolling in hospice). [6] [7] [8] [9] In response to the growing number of persons with dementia at EOL and the complexity of decision-making responsibilities of caregivers, researchers have begun to develop and test interventions that can support family caregivers' decision making for persons with dementia. This is done primarily through the use of decision aids, which are structured tools designed to help patients and their families make specific, informed healthcare choices consistent with patients' values. 10 Decision aids typically contain pertinent educational information about a patient's condition or disease and about the advantages and disadvantages of treatment options; assessment tools that help individuals clarify their values by asking users to rate their perceptions of the benefits and disadvantages of different treatment or options; and advice about the decision-making process. 9 Formats of decision aids vary from video to print information to help decision makers consider how risk, uncertainty, and values may affect clinical and care choices. 7 Developed as an adjunct to, not in lieu of, consultation and counseling from healthcare providers, decision aids have been shown to improve knowledge, engagement in shared decision making, satisfaction with decisions, and compliance with treatment plans. 11 Decision aids are typically designed to be brief and simple to administer, thus addressing a major barrier to providers' engagement with patients and their families in shared decision making-that is, time constraints.
To our knowledge, no literature review exists to systematically compare and summarize the characteristics of existing decision aids for caregivers of persons with advanced dementia. To address this gap in the literature, this literature review aims to systematically investigate existing knowledge in the literature about EOL decision making in family caregivers of persons with dementia, focusing on the types of decision aids available for family caregivers of persons with advanced dementia, and to identify gaps in the literature that can guide future research (e.g. we intend to develop and test a mobile technology-based decision aid for caregivers). Our overarching research question (RQ) was. "What were the main characteristics of existing decision aids for family caregivers of persons with advanced dementia?" Under this overarching RQ, we had two specific RQs: How might existing decision aids have involved tailoring, specifically based on patients' values and their caregivers' information preferences? (RQa) And what types of technology were used in existing decision aids for family caregivers of persons with advanced dementia to obtain desired information (RQb)?
Methods

Article selection
Following strategies used in earlier literature review studies, [12] [13] [14] we performed three rounds of systematic selection in the PubMed database: (a) keyword search in Titles/Abstracts and MeSH terms, (b) screening of titles and abstracts, and (c) screening of full-text articles. The searches were performed on 5 February 2018.
Round 1: keyword search. We used the following four sets of keywords to search the Title/Abstract field in PubMed: ("dementia" OR "Alzheimer's") AND ("decision aid*") AND ("caregiver*" OR "proxy" OR "proxies" OR "surrogate*") AND ("end of life" OR "advanced dementia"). We used the following PubMed filters: (1) Text availability: Full text, (2) Publication dates: 10 years, and (3) Species: Humans. This process produced a total of seven articles. Next, we searched in MeSH terms in PubMed, using the same search terms mentioned above (except for "surrogate*," which was not a MeSH term) and with the same three built-in filters (full text available, published in the past 10 years, and humans). A total of three results were found. Combining the results from these two searches yielded a total of 10 non-duplicate results.
In addition to PubMed, we also searched in two other databases on the same day: CINAHL Plus with Full Text and PsycINFO. We used the same four sets of keywords that we used for PubMed to search in the Abstract field of these two additional databases. We also added the following built-in filters ("Limiters") when searching in these two additional databases: Full Text, References Available, English Language, Peer Reviewed, Research Article, Human, and Journal Article. Our searches found no additional results than we had already found in PubMed. Thus, the 10 results found during this round were used in the subsequent rounds of screening.
Round 2: screening the titles and abstracts. Author B.X. manually screened the titles and abstracts of the 10 articles to ensure they covered all four key aspects that guided our first round of searches, with the following further criteria predetermined by authors B.X., J.K., and K.R.F.:
1. Articles reporting original data were included; those that did not report original data were excluded. 2. Articles in which family caregivers of dementia patients constituted at least part of the study sample were included. For example, a study that included both healthcare providers and family caregivers was included, whereas a study that had only healthcare providers in the study sample without any family caregivers was excluded.
After these criteria were applied, five articles remained. The full text of the remaining five articles was examined and confirmed that they all met the criteria. This final sample comprised empirical studies published over the last 10 years that focused on decision aids for the EOL decision making of family caregivers of persons with advanced dementia. The selection process is illustrated in Figure 1 .
Round 3: coding the full-text articles.
We reviewed the full text of the final five articles and coded them by two independent coders (B.X. and A.S.B.) using a coding sheet predetermined by authors B.X., J.K., and K.R.F. based on prior work. [12] [13] [14] Discrepancies between the two independent coders' coding were minimal. After all five articles were coded, key information from each article was summarized.
Results
Key characteristics of the studies in our final sample are summarized in Table 1 .
The studies' samples varied widely, from 36 to 512. All interventions consisted of predominately Caucasian participants. Two of the interventions in our final sample did not have control groups; 7,17 the others did. 2, 15, 16 All interventions used audiovisual technology-intervention materials delivered in an audio/video format in addition to a conventional print format. No other technology was used in any of the interventions. The interventions focused on factors affecting typical EOL decision-making processes and outcomes (especially feeding-related), that is, knowledge about feeding options, communication skills, decisional conflicts, and decisions about treatment.
The interventions all involved delivering educational materials to family caregivers, although differences existed in how those materials were delivered. Some of the interventions featured providing participants with the same generic materials to review on their own with no other intervention elements. 2, 15, 17 Other interventions 7, 16 involved participants reviewing the materials individually, followed by a structured care plan meeting with the staff, with the latter presumably enabling opportunities to provide information tailored to caregivers' unique circumstances. Notably though, none of the interventions specifically acknowledged the need for tailoring of information to the needs of caregivers or patients in different situations.
The studies in this review involved several different instruments to measure a range of concepts, most commonly knowledge, communication skills, decisional conflict, comfort with knowledge, confidence with treatment, and satisfaction with care. Many of these instruments were developed specifically for these interventions and require further psychometric testing in different populations and contexts. The studies that focused on the efficacy of their interventions 2, 17 reported their interventions were effective in at least one of their outcome measures, that is, improved knowledge, quality of communication, or decreased decisional conflict. One intervention found statistically significant difference in tube feeding between the intervention and control groups. 2 It should be noted that the reviewed articles provided insufficient information about the interventions, making it difficult to extract interventions' details and make comparisons across the studies. The description of an intervention could be as simple as one sentence, for example: 17 "Intervention: For intervention surrogates only, an audiovisual-print decision aid provided information on dementia, feeding problems in dementia, advantages and disadvantages of feeding tubes or assisted oral feeding options, and the role of surrogates in making these decisions" (p. 114).
Discussion
The small number of interventions in our final sample suggests that decision aids supporting EOL decision making by caregivers of persons with dementia is currently understudied and in need of extensive research. Our ability to make comparisons between studies was limited because of the differing methods employed and different types of decision aids examined. An added challenge is that insufficient information was provided in the publications with regard to various specifics about the decision aids. Future studies should report details of the interventions such as the amount of information provided (e.g., number of pages of print materials, minutes of audio/video provided, approximate time required to review the information) and the intervention's delivery mode (e.g. group size or individual information review, presence or absence of tailored in-person guidance).
Feeding tube-related issues faced by caregivers of people with advanced dementia were the primary focus of decision aids identified in this review of empirical studies. 5, 7 As the condition of the person with dementia deteriorates, decisions involve more emotionally laden issues such as advance care planning or resuscitation orders. 6, 18 Such decisions are difficult, because they require the caregiver to exercise substituted judgment or follow best interest standards to make decisions on behalf of the person with dementia; yet, it is often difficult to know what the wishes of a person with dementia are or what the best course of treatments are, given the uncertain, protracted nature of dementia's progression. 6, 18, 19 
A lack of focus on tailoring to caregivers' information preferences necessary to ensure decision making consistent with patients' values
The interventional studies in our sample generally concluded that their decision aids helped caregivers with their decision making. However, a major limitation of existing decision aids is that they typically do not take into account caregivers' preferences for different types and amounts of information that are necessary to ensure decision making consistent with patients' values. The decision aids in these studies were typically limited by a one-directional approach: the types and amounts of information provided were predetermined by researchers/providers, instead of tailored to the information preferences of individual caregivers. Subsequently, caregivers might not receive the right types and/or amounts of information necessary for making decisions consistent with patients' values. This lack of focus on values and preferences may reflect an assumption in the current medical model that patients have well-formed EOL care preferences consistent with their values and that caregivers can ascertain what those preferences are, or that caregivers are fully informed of how different care decisions may, or may not, support their loved ones' values and EOL preferences. However, such an assumption frequently fails to reflect reality. Patients and their spouses can differ significantly in EOL care preferences, with patients more likely to prefer additional treatment than their spouses. 20 This is consistent with findings from earlier research showing low to modest congruence between patients and caregivers. 21 When potential caregivers were asked in scenarios to predict patients' preferences, accuracy was highest when patients' current health status was considered and lowest in scenarios of stroke and dementia; caregivers reported that EOL discussions failed to occur for a number of reasons, but mostly because of family belief structures and personalities. 22 In a study that compared hypothetical EOL decision-making vignettes between relatives and professionals acting as patient surrogates, researchers found that situational variables such as the patient's current behavior and the views of healthcare professionals and family members had higher impacts on decisions than did the patient's prior statements or life attitudes. 8 Other researchers who have looked at EOL decision-making scenarios with healthy older adults have found other factors that influence caregivers' decision making, such as caregivers' own current state of health, health literacy, and communication with healthcare providers. 8, [22] [23] [24] Even when patients' care preferences are known to caregivers, they might still not be implemented, due to factors such as attempting to achieve family consensus. 25 Evidence from 228 community-dwelling family care dyads showed that 25% of cargivers underestimated the importance of everyday care values of persons with dementia, suggesting incongruence between patients' and caregivers' values. 26 If and how these factors affect caregiver decision making deserves further examination and implementation in decision aids.
Underutilization of technology
Despite advances in information and communication technology, none of the decision aids in our sample involved any kind of technology beyond audio/video as a part of an intervention. Existing decision aids are typically delivered to caregivers in print (typically a hardcopy workbook), sometimes coupled with in-person discussions with trained providers in a group or individually. The printed materials' content varied; topics included information about advanced dementia, the role of the surrogate decision maker, EOL care options and their pros and cons, common community services available, and pointers toward further information. Presented in a static print or audio/video format, such rich information can be overwhelming, and some of it may even be irrelevant to individuals with unique values, preferences, or other circumstances. Tailoring interventions to meet the needs of particular groups is critical, and such interactive information can best be delivered using more advanced technology such as a website or mobile app that would allow for interactive use beyond the scope of a particular class discussion setting. Doing so is important because caregivers are likely to think of additional questions while engaging in the everyday process of caring for persons with dementia. Unfortunately, none of the studies reviewed employed such advanced technology in their interventions.
For technology to be useful in decision aids for caregivers of persons with dementia, an important point to note is that caregivers (e.g. spouses of persons with dementia) may be of older ages themselves and/or facing other challenges (e.g. limited literacy). As such, it is critical that any technology used in a decision aid is easy to use for caregivers with limited technology experience and skills. Age-appropriate training and technical support will be necessary as well. Furthermore, integrating technology in decision aids is not to completely replace human interactions, as interactions with healthcare professionals can be instrumental to the caregiver's decision-making process and outcomes.
The importance of advance care planning
A major topic commonly addressed in the literature was advance care planning for persons with dementia. Caregivers in various sample populations had taken on this responsibility with little or no knowledge of the values and desires of their relatives regarding EOL care and management. Decision aids have been designed to encourage caregivers to prepare advance directives and/or discuss possible treatment limitations with healthcare providers. Advance care plans are themselves a type of decision aid because they educate and prepare caregivers for the progression that they can expect as their relatives decline toward the end of life. 6, 7 In an ideal situation, the demands of an advance directive or any kind of advance care planning would be discussed with the family member while the person is still able to express his or her wishes about EOL care. Decisional conflict was greater with caregivers who were struggling to make sense of their relatives' wishes, and the literature showed that decision aids did help in these situations. [5] [6] [7] An important aspect of advance care planning that requires greater acceptance is the use of do not hospitalize (DNH) orders: 27 barriers to these orders included a "perceived lack of physician involvement in decision-making and limited understanding of DNH orders and the resident's prognosis" (p. 1568). Meanwhile, evidence also exists that advance directives (specifically, euthanasia directives in the Netherlands) were hardly ever actually adhered to by physicians and family members after they had been completed, 18 although such a phenomenon may have limited generalizability given its specific context.
The controversies around tube feeding and use of antibiotics
Feeding is one of the most contentious areas of decision making for persons with dementia. Decision aids typically included content designed to help caregivers understand the issues surrounding feeding, percutaneous endoscopic gastronomy tube insertion, and alternative treatments. Controlled observational studies show that tube feeding does not improve survival, aspiration, or wound healing; however, this information is not routinely shared with decision makers, and families and professionals alike may have unrealistically high expectations for benefits from tube feeding. 2 The decision aids in this literature review frequently involved improving caregiver knowledge about problems with tube feeding, separating the desire to support and "nourish" the person with dementia from the physical need to feed someone mechanically who has a limited life expectancy. 2, 5, 7 However, the decision aids did not assess caregivers' preferences for different types and amounts of information beforehand and presented little opportunity to include them in the decision-making process.
Related to tube feeding is the question of treatment for infections. Treatment with antibiotics frequently brings its own set of complications, including gastrointestinal upset and other side effects. Also, transferring a person with dementia can worsen disorientation because it places the person in an unfamiliar environment. In a study that examined caregivers' involvement in decisions about whether or not to treat minor infections in persons with dementia and how aggressively to do so, the researchers found that caregivers participated only about half of the time. 5 Studies of family members' perceptions of the EOL decision-making process and outcomes suggest important opportunities for the improvement of decision making in EOL care. 28 
The need for research on diverse populations
Using racially/ethnically homogeneous samples-that consisted of predominately Caucasian participants-was a major limitation in studies in this review. Decision making is culturally sensitive, and more diverse samples would enhance our knowledge in this area. In addition, ethnically and racially diverse samples may well point out a need for more flexible, customizable decision aids. For instance, prior evidence suggests that African Americans were less likely than Caucasian Americans to have advance care plans, and implementing programs in the community was effective in enhancing success because participants felt comfortable discussing sensitive topics in environments they could trust. 6 A study of Hong Kong Chinese family caregivers found that reliance on collective family decisions significantly affected choices of caregivers and that filial piety and possible confrontation from relatives, combined with a lack of knowledge about life-sustaining treatments, worsened decision-making stresses. 29 Compared with Caucasian elders and their caregivers, non-Caucasians and individuals with greater financial difficulty had stronger preferences for life-prolonging treatment. 23 People from ethnic minority groups may prefer different EOL treatments and are, due to disparities and differences in values and beliefs, less likely to have advance directives (e.g. members of specific ethnic groups may have strong cultural taboos against open and direct discussion about death and dying 30, 31 ). The experiences of ethnic minority caregivers differ as well (e.g. higher levels of depression and stress among Hispanic caregivers than among non-Hispanic Caucasians 32 ). Caregivers and patients in rural areas also face unique challenges: they tend to be older, in worse health, with greater financial burden and limited access to providers and support services, experiencing stigma of dementia and a lack of privacy. [33] [34] [35] [36] [37] [38] The coping styles of caregivers of persons with dementia in rural areas are often different from those in urban areas, suggesting unique needs. 38 The significant health disparities and characteristics among caregivers who are members of racial/ethnic minority groups and/or live in rural areas call for effective interventions tailored to their unique needs and circumstances.
Limitations of this literature review
This literature review has limitations. We searched in only three databases with specific inclusion/exclusion criteria. While these criteria were necessary for our specific purposes (i.e. preparing for a larger intervention study involving using interactive technology to provide tailored decision aids for caregivers of persons with advanced dementia), using these criteria led to only five relevant articles in our final sample. One possible reason is that we used search terms common to the US context, which might not necessarily be common terms used in other national contexts. Subsequently, our study is geared more toward the US context. Also, our searches focused on decision aids, for the purpose of comparing and analyzing what has been done and what has not with existing decision aid interventions. It was beyond the scope of this current literature review to examine the literature on broader issues related to decision making.
Conclusion
This literature review has identified several issues that call for attention. Few decision aids exist for caregivers' EOL decision making for persons with dementia. Existing studies lacked a focus on caregivers' preferences for different types and amounts of information necessary to ensure decision making consistent with patients' values. Advance care planning for persons with dementia is a major challenge for caregivers. Ideally, the demands of an advance directive or any kind of advance care planning would have been discussed with the person with dementia while he or she was still able to express such wishes. Yet, this is often not the case. Developers of decision aids should strive to find ways to incorporate values and preferences in decision making. None of the studies mentioned any tailoring or acknowledged the need for specific tailoring of information to the individual situations of patients or caregivers. Important variables for tailoring such as values and information preferences were typically not assessed before or during the implementation of decision aids. While recent technological developments enable great tailoring of information, existing decision aids have largely underutilized such tailoring potential. Future research should investigate whether/how we could take full advantage of recent technological developments in the design and implementation of future decision aids (that are easy to use by caregivers with limited technology literacy). Finally, existing studies involved samples predominantly of non-Hispanic Caucasians. Since EOL decision making is culturally sensitive, future research should place special emphasis on ethnically and racially diverse samples and develop tailored and interactive decision aids for underrepresented groups.
